Objective-To describe the proportion of patients who were discharged from hospital after witnessed cardiac arrest outside hospital in relation to whether a bystander initiated cardiopulmonary resuscitation. Patients-Al1 patients with witnessed cardiac arrest outside hospital before arrival of the ambulance and in whom cardiopulmonary resuscitation was attempted by the emergency medical service in Gothenburg during 1980-92. Results-Cardiopulmonary resuscitation was initiated by a bystander in 18% (303) of 1660 cases. In this group 69% had ventricular fibrillation at first recording compared with 51% in the remaining patients (P < 0.001). Among patients in whom cardiopulmonary resuscitation had been initiated by a bystander 25% were discharged alive versus 8% of the remaining patients (P < 0.001). Independent predictors of survival were in order of significance: initial arrhythmia (P < 0.001), interval between collapse and arrival of first ambulance (P < 0.001), cardiopulmonary resuscitation initiated by a bystander (P < 0.001), and age (P < 0.01). Among patients who were admitted to hospital alive 30% of patients in whom cardiopulmonary resuscitation had been initiated by a bystander compared with 58% of remaining patients (P < 0.001) had brain damage and died in hospital. Corresponding figures for death in association with myocardial damage were 18% and 290/o respectively (P < 0-01).
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Conclusions-Cardiopulmonary resusci
the outcome to whether cardiopulmonary resuscitation was initiated by a bystander before arrival of the ambulance. In all, cardiopulmonary resuscitation was initiated by a bystander in 18% of the cases. The proportion of patients in whom such cardiopulmonary resuscitation was initiated has increased moderately over time, being about 10-15% at the beginning of the 1980s and 20-25% at the beginning of the 1990s.
BASELINE CHARACTERISTICS
There were some differences in the baseline characteristics between patients who did and did not have cardiopulmonary resuscitation initiated by a bystander. Patients treated by a bystander were younger and more often showed ventricular fibrillation in their first electrocardiograms. A nurse was more often accompanying the mobile coronary care unit in these cases. In such cases the cardiac arrest was more likely to have occurred during daytime and the cardiac arrest was more often judged to have been caused by a cardiac disease.
SURVIVAL
Univariate analysis (tables 2-4) In all, 25% of patients in whom cardiopulmonary resuscitation was initiated by bystanders were discharged from hospital versus 8% of the remaining patients (odds ratio 3,2; 95% confidence interval 2,5-4,2; P < 0-001). The discrepancy between the two groups seemed to increase with age but was similar in males and females. Patients in whom cardiopulmonary resuscitation was initiated by a bystander had a higher likelihood of survival regardless of previous history and circumstances at the time of cardiac arrest. The difference between patients who did and did not receive such resuscitation was fairly similar regardless of the interval between cardiac arrest and arrival of the first ambulance (table 3 and figure 1 ).
Among patients who were given cardiopulmonary resuscitation by a bystander and were discharged from hospital, 78% survived one year compared with 80% in the remaining patients (P > 0.2). Overall, 21% of patients who had been resuscitated by a bystander were alive after one year compared with 7% of the rest (P < 0 001).
As shown in table 4, the overall death rate and death in association with brain damage as well as myocardial damage were less frequent in patients who had received cardiopulmonary resuscitation from a bystander.
Multivariate analysis
We simultaneously considered all factors listed in tables 2 and 3 to find independent predictors of death; these are listed in table 5 in order of significance.
Discussion
This study describes the outcome among patients with witnessed cardiac arrest outside hospital in relation to whether cardiopulmonary resuscitation was initiated by a bystander. In all 18% of all victims received such help from a bystander. This figure is somewhat lower when compared with that in many previous reports.69 As Resuscitation by a bystander was associated with a marked reduction of mortality in hospital among patients who were admitted alive. Patients seemed to be protected from death associated with brain damage as well as myocardial damage. Our data are supported by Weaver et al, who found improved neurologic recovery after the efforts of bystanders.
Among patients being discharged from hospital the prognosis during the first year was similar regardless of whether cardiopulmonary resuscitation had been initiated by a bystander. These observations were based on a smaller sample size. They do, however, suggest that the effect of such resuscitation in terms of survival is shown during the first weeks and that this effect is then maintained, without further improvement in survival.
We had expected a time trend showing a more obvious effect of cardiopulmonary resuscitation initiated by a bystander on survival among patients with a longer interval between their cardiac arrest and the arrival of the first ambulance. The relative risk tended to be only slightly more affected in patients with a longer interval.
Surprisingly, we found a more marked effect of resuscitation by a bystander in older patients. We have no explanation for this observation; we thus suggest cautiousness in its interpretation, as we are not aware of any previous study showing similar results.
CONCLUSION
Among 1660 patients with a witnessed cardiac arrest before arrival of first ambulance and in whom efforts at cardiopulmonary resuscitation were attempted, resuscitation by a bystander seemed to maintain ventricular fibrillation and was associated with a threefold increase in the proportion of patients being discharged from hospital.
